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396                         CEMENTATION OF IRON AND STEEL

One of the means by which inventors have often tried to obtain rapid
cementation is the use of electrical energy.

In the majority of cases the electrical phenomena are utilized only for
their heating effect; but in other cases the inventors also try to utilize an
assumed specific action of the electric current, which is supposed to behave
as a carrier capable of facilitating, independently of the heating effect, the
diffusion of the carbon into the mass of the solid steel.

These attempts have already been spoken of briefly in the first part of this
volume (see p. 28). Among the patents concerning processes of this kind I
shall cite, as example, only the German patent No. 46200, Kl. 48, 1888, and
the corresponding English one, No. 9782, 1887, to RobertKirk Boyle, accord-
ing to which the iron object to be cemented is connected electrically with the
negative pole of a generator of current, and at a short distance from- its sur-
face, sprinkled with carbon dust, is placed a conductor connected with the
positive pole of the generator, so that an electric arc may^be formed between
this conductor and the surface of the steel. To the same group belongs the
patent of Georg Mars (German application No. 37948, Abt. VI).

Considerably more numerous are the patents claiming processes of
cementation where the electric current is used exclusively as the means of
heating. In the patents of this group are described innumerable arrange-
ments, often very complicated, adapted to utilizing in the best way the
thermal effects of the electric current. I shall cite only a few, as
examples.

Thus, M. Ruthenberg (English patent, No. 19547, 1907) claims the use
of a simple electrical resistance furnace, in which the resistor, formed of
granular materials or of carbon rods, is separated from the carburizing mass,
wood charcoal and barium carbonate.

In the processes described in other patents, such, for example, as those of
C. Davis (Engb'sh patents, Nos. 22233 and 25671, 1901) (in which reference
is also made to the heating by means of the electric arc) and of the "SocietS
Anonyme Flndustrie Verriere et ses derives" (English patent, No. 5094,
1904), the cementing mass itself acts as the resistor, capable of transforming
the electrical energy into heat.                 '

In other patents, finally, are claimed processes in which the resistant mass
is composed of the steel objects subjected to the cementation. Among these
are the American patent No. 443464 of the "America Spring Co. in Illinois,35
which is for a continuous process of cementation and of hardening of iron
wire; the wire, while it slowly passes through the cementation powder and the
hardening bath, is traversed by an electric current sufficient to keep it at the
desired temperature.

Very numerous patents claim special types of cementation furnaces, and
it would not be possible to give here a complete list of them. Some examples
chosen from those based on principles differing markedly from the furnaces